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which are considerably lighter. Ledebur holds, rather, that the cause of the
phenomenon lies in the ashes, the proportion of which in the carbon increases
(as the experiments cited by the author, and others, show) with use of
the latter, and this for two reasons; the first is that in every cementation a
little of the carbon burns up on account of the air occluded in it; the second is
the fact that during the various operations a little sand, corning, especially,
from the cover of the boxes, becomes mixed with the powdered^ carbon.
So that, first, the quantity of efficient carbon is diminished by the presence
of these foreign substances, and, in the second place, the basic com-
ponents of the ashes of the carbon and the siliceous sand fallen into it
form a mass fusible at the temperature of the cementation, which covers the
grains of carbon, diminishing their contact with the iron.

A lengthy summary of Ledebur's memoir was published a few months
later by the Revue de Metallurgie1 and followed, in the same number of the
French Review, by a brief reply by Guillet,2 who answers successively the
three principal criticisms directed against him by Ledebur, as follows:

1.  To the criticism of having determined the course of the cementation
by means of microscopical examination instead of by chemical analyses,
Guillet answers that Ledebur would not have made that criticism if, instead
of .the summary of his ..work published by Stahl und Risen, he had read his
original memoir.

Now, leaving aside the consideration that even in the summary of Stahl
und Eisen mention is made, as in the original memoir, of gravimetric de-
terminations of the carbon in the surface layers' of the cemented pieces and
that, therefore, Ledebur's opinion would not have been modified by reading
the original memoir, Guillet's statement that he can not see what interest
the use of chemical analysis can present in determining the. velocity of penetra-
tion of the carbon seems somewhat immoderate. In fact, we shall see later
how analyses of the successive layers of the cemented zones furnish most
interesting data on the mechanical properties of the cemented pieces, due to
the "distribution" of the carbon in these zones. Moreover, the observation
of Ledebur assumes the very greatest importance as regards the cementation
of special steels, for which, as we shall see later on the basis of practical
examples, the measure of the depth of cementation made by means of micro-
scopical examination furnishes, in the majority of cases, but uncertain and
inexact data.

2.  As to the experiments of Saniter cited by Ledebur, Guillet observes
very justly that they do not at all contradict his own; he, in fact, determined
the velocity of penetration of the carbon, finding it constant for steels containing
from o to 0.5% of carbon, while Saniter had shown that the velocity with

1MSmoires, 1906, pp. 222-226.
2M6moires, 1906, pp. 227-228.